Recent literature on border effect demonstrates that national trade (intra plus interregional trade) tends to be more intense than international trade. Unfortunately, due to the dearth of information on interregional economic relations, this important aspect of the economy has remained relatively ignored. In this paper we describe the methodology and main results of the largest estimation of Spanish interregional trade (1995)(1996)(1997)(1998)(1999)(2000)(2001)(2002)(2003)(2004)(2005), carried out as part of the C-Intereg project. The results obtained highlight the importance of the internal trade and the validity of the gravity model. Although the estimation focuses on the Spanish economy, the methodology is easily applied to other EU countries. In the upcoming years, this innovative database will be further develop in all of its dimensions (space, time and sectors) to serve as a promising framework for the application of different techniques such as spatial interaction models or interregional input-output approaches.
Introduction
Despite the marked process of globalisation and integration of OECD economies, the main bulk of economic transactions still continue to take place within national boundaries. Indeed, recent literature on border effect indicates that a pair of regions within a country tends to trade 10 to 20 times as much as an otherwise identical pair of regions across countries. 2 Another group of studies, this time focused on the US and Japan , Munroe and Hewings, 1998 , Hitomi et al., 2000 , also found that within-country interregional trade is growing more rapidly than intraregional and international trade and that, in general terms, regions have become more closely linked. More recently, Jackson et al (2006) noted that US industries shipped approximately $7 trillion worth of goods inter-regionally in 1997 using the nation's highways, railroads, waterways, pipelines and aviation systems (11 billion tons and 2.7 trillion ton-miles). This volume has increased by 18.8% (up to 14.5% and 9.9% for tons and ton-miles, respectively) since 1993. Hence, not only has the volume of interregional trade increased but trading patterns have become more complex too. The evidence from the European Union appears to confirm these findings. While the intensity of intra-European trade has grown in recent decades (Van der Linden and Oosterhaven, 1995; European Economy, 2005 and , most of trade still continues to be concentrated within each country (Ferreira, 2008; Llano, 2004a Llano, , 2004b Oliver et al, 2003) . As a result, although regional dependence on international trade may have increased in the majority of Europe's regions, one can expect most economic growth in a single region to be primarily explained by national causes (intra+interregional shocks) as opposed to international ones.
Unfortunately, the absence of information regarding interregional trade makes difficult to demonstrate such a hypothesis in the case of the majority of countries. Due to this lack of data, consequently, a key area of economic activity remains largely unknown, thus limiting possible analysis of the inter-sectoral and inter-regional linkages that account for the co-movements of regional cycles or interregional spillovers in terms of growth, employment or productivity.
The size of this 'black box' is enormous for most countries. For example, in the case of the Spanish economy, which occupies a mid-position in terms of its international openness ratio in the OECD context, over 80% of national output is purchased by the country itself, with only 20% exported abroad. In addition, given the highly decentralised territorial organization of the country, it is possible to conclude that many strategic decisions regarding the competitiveness of the different regions are being taken without the required relevant information.
To solve this issue, a group of researchers from the L.R. Klein Institute-CEPREDE and 11 out of Spain's 17 regional governments launched the C-Intereg project (www.c-intereg.es), set up as a permanent initiative focused on interregional economic relations in Spain and the rest of Europe. The first outcome of the project is the largest estimation to date of Spanish interregional trade of goods (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) , including information on the spatial origin and destination of flows (regions NUTS-2 and provinces NUTS-3), 16 types of products and 6 types of transport modes.
The main objective of the present paper is to describe the methodology used in the estimation and analyse the main results obtained using the gravity model. In this regard, it is important to note that, although the estimation focuses on the Spanish economy, this methodology can be easily applied to other EU countries. Indeed, a recent work has employed a similar methodology to estimate interregional trade within Portugal and within the Iberian Peninsula as a whole (Ferreira, 2008) .
The rest of the paper is structured as follows. In section 2 we provide a brief review of the most common approaches used to estimate interregional trade, both at international level and in the particular case of Spain. Section 3 focuses on the methodology used in the C-Intereg database, based on bilateral transport flows and regional prices. Finally, the interregional commodity flows for the period 1995-2005 are analysed in section 4 using the classical gravity model.
Interregional trade: estimation methods and previous experiences
Information concerning interregional commodity flows is scarce and incomplete in the majority of countries (Jackson et al., 2006) . Interregional trade, therefore, has to be estimated through non-survey techniques, which are based on different hypotheses regarding the probability of interactions between a pair of points in space.
The current literature on international trade, transport economics and spatial interaction models sets out several approaches to estimate commodity flows in space, taking into account a number of critical variables such as distance, industry specialisation, infrastructure endowment and transport connectivity. Gravity models, spatial choice, entropy maximising paradigm and neuronal network models are among the best-known methods (see Wilson, 1970a Wilson, , 1970b Wilson, , 1973 Cesario, 1975 Cesario, , 1976 McFadden, 1981; Batten 1983; Haynes and Fotheringham, 1984; Sen and Smith, 1995; Boyce and Bar-Gera, 2003; Roy and Thill, 2004; Nijkamp, et al., 2004) .
Moreover, the literature on interregional input-output modelling (Isard, 1951 (Isard, , 1953 Moses, 1955; Polenske, 1980; Kim et al, 1983; Oosterhaven, 1984; Miller y Blair 1985; Hewings et al, 1998; Hitomi and Hewings, 2000; Liu and Vilain, 2004; Kockelman et al., 2005; Ruiz and Kockelman, 2006; ) and multiregional Computable General Equilibrium models and Social Accounting Matrices (Stone, 1961; Round 1995; Jackson et al., 2006; Bröcker and Schneekloth, 2006; Bröcker 1998 ) also offer interesting approaches to estimate interregional trade flows, linking the IO and SAM frameworks to interregional transport flows.
<< Table 1 about here>>
The estimation of interregional trade in Spain
Although several statistics with partial information on Spanish interregional trade are available ( << Table 2 
about here>>
The methodology used for the estimates is based on previous works (Llano, 2004a (Llano, , 2004b Pulido et al. 2000; Oliver, 1997) and includes a number of improvements and extensions. It combines the most accurate data on Spanish transport flows of goods by transport modes (road, rail, ship, plane, pipe and the Spanish electricity system) with additional information used to estimate 52 specific export price vectors, one for each province of origin, transport mode and product type. The methodology also includes a process for debugging the original transport flow database that makes possible the identification and reallocation of multi-modal transport flows and international transit flows which may be originally hidden in the interregional flows. This procedure results in initial estimates of interregional trade flows in tons and current euros based on a combination of the transport and prices databases. Finally, a process of harmonization is applied to produce final figures in tons and euros consistent with the figures for total output from the Spanish Industrial Survey and National Accounts. It should also be noted that, at each stage up to the final aggregation into 16 types of product and the final process of harmonization with output figures, the methodology relies on the lowest level of disaggregation available. More specifically, the transport flows are based on classifications that range from 160 to 40 different types of product (depending on the 4 transport modes available) and price data on 11,000 different types of product.
Estimating Spanish interregional trade in the C-Intereg Project
The methodology employed in the elaboration of the database can be divided into the six steps described in the following sections 3 .
Harmonisation of transport flows and estimation of unavailable data:
In this section, we review the situation of the Spanish statistics regarding the commodity transport flows, and the transformations required for obtaining a full coverage of the movements accounted within the country during the period under study. Before going into further detail, it is important to bear in mind that, for each year and transport mode, the goal is to estimate a set of origin and destination matrices (OD matrices) that capture all the deliveries in Tons (Tn.) by the largest possible product disagregation. For the purpose of clarity, the procedure applied for each transport mode is explained separately using a similar notation.
In general terms, the final aim is to estimate all the transport flows in tons described by elements, which capture the flows F of product i in year t with origin in region r and destination in region s. Then, for each transport mode, we will define equivalent elements , , ¸, , where the upper script "R" denotes the flows using road transportation, the "T" for train, the "S" for ship, the "A" for aircraft and the "P" for pipe. The Permanent Survey on Commodity Transport by Road (PSCTR), published by the Spanish Ministry of Public Works (Ministerio de Fomento), is one of the key sources of our original database on transport flows in tons (more than 80% of commodity flows in Spain are moved by road). Based on this key survey, for each year t and each type of product (i=160), a large set of OD matrices of flows in tons were obtained. The main limitation of the original data is that, from 2000 onwards, the survey includes the intra-municipal flows (IMF). Due to the absence of this information for the period 1995-1999, and in order to assure the comparability of intraregional flows along the whole period (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) , intra-municipal flows have been removed from the road transportation database 4 . In addition to this, as we will see in section 3.2, the original flows recorded by the PSCTR required to be depurated to prevent the inclusion of international transit flows (ITF) hidden in the inter-regional deliveries. These processes are described in the following transformation: Information on commodity flows by train is provided by the national rail network RENFE (a former national monopoly). Commodities are moved either in "complete wagon" (CW) or "containers" (CNT) (30% of Tons were moved by CNT). Unfortunately, RENFE does not provide detailed information in relation to the types of products included in the containers. For this reason, the allocation of these flows to specific products is done employing the sectoral structure of railway flows that use "complete wagon", have the same region of origin and can be transported in containers. Since not all type of products i can be transported in containers, we use super script j to denote those types of products that are usually transported in this submode 5 . Accordingly, for each year t, the final amount of flows by railway from origin r to destination s of product i ( ) is obtained from the following expression: 4 It should be noted that, in some cases, intra-municipal flows do not correspond to economic transactions but to the capillary distribution of commodities stocked and distributed within each municipality for final consumption. In this respect, the elimination of intra-municipal flows may be an advantage rather than a drawback because it helps to prevent the double counting of intra-regional flows. By contrast, the elimination of the intra-municipal flows will tend to decrease the intra-provincial trade and, therefore, the border effect at this spatial level. 5 Due to the absence of information on the specific commodities transported in the containers, and considering that the elimination of this sub-mode will lead to a decrease of 30% of flows by railway, we have suggested the methodology described above. Based on the RENFE's qualitative information, we were informed that some commodities like raw materials, non transformed agricultural products, energetic products, minerals, etc, are not transported in containers. From this information we inferred that, for each origin, the containers will contain the same (j) categories that were able to be transported in where are the commodities of type i measured in tons transported in "complete wagon" from region r to s, is the total amount of commodities in tons transported in containers from region r to s,
is the share of each commodities j that were transported in "complete wagon" (and can be transported in "containers") with origin in r compared to the total amount of commodities j transported in "complete wagon" with origin in that region r. Due to the absence of an up-to-date set of OD matrices by ship with the required sectoral breakdown, these are estimated by means of a common approach used in the input-output literature to update old intersectoral structures using new data for the margin totals. This procedure, based on previous works (Allen and Gossling , 1975; Dijkman H. and Burgess, 1994; Polenske and Möhr, 1987) , uses the Long Scale Optimization procedure (Fylstra et al, 1998; Lasdon and Smith, 1992) to update the most recent OD matrices available (published by Spain's State Ports Authority -Puertos del Estado-in 1989) with new data on the volume of containers, and were present in the production and exporting structure by railway of each exporting province. This assumption is based on the idea that if a province is specialised in producing and exporting commodities in "complete wagon", similar firms within this province would deliver them in containers, with the limitation always on the nature of the product and the possibility to be transported in this mode. commodities loaded/unloaded in each port ). This procedure can be briefly summarised in three steps:
1. First, based on the available information for 1989, we built a set of 1989 OD maritime flows ( ) that consider r=27 possible origins and destinations (the main Spanish ports at that time) and i=46 types of product (corresponding to the CSTE -Commodity Classification for Transport in Europe-, that is, the classification used in the 1989 reference).
iS rs F 89 , 2. Secondly, we built a parallel database with the annual data published for domestic maritime volumes loaded and unloaded in the main Spanish ports for each year (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) and type of product (i=40 categories). At this stage, it is important to note that, for some years and types of product, the total amount of tons loaded (l) and unloaded (u) do not match.
Given that in an OD matrix the sum along the rows must coincide with the sum along the columns, we re-scale the largest vector to the total of the shortest one, using the following procedure. l , denotes the "new amount" of commodity (i) loaded in region (r) and year (t). As it is described in equation
(3) the new amount is obtained re-scaling the larger with the lower total amount. Accordingly, for each year (t), we obtain two new vectors of elements i t s u , and i t r l , that sum up the same amount of tons, and maintain the structure of the original vectors. Therefore, for each year t and product i, these re-scaled vectors are now ready to be used as margins for updating the old OD matrices.
3. Next, for each year (1995 onwards) and type of product (i=40) and using a Long Scale Optimization procedure (Fylstra et al, 1998; Lasdon and Smith, 1992) , we find an OD flow matrix where the sums along the rows and columns coincide with the corresponding totals loaded and unloaded in each port, by year and type of product. The interactive procedure begins with the 1989 actual OD matrix for each type of product and concludes with a complete set of OD flow matrices for 40 types of product from 1995 onwards. In line with Polenske and Möhr (1987) , this step can be described as a maximization procedure of the non-null values subject to the margin constrains 7 .
Subject to:
is an element on the new OD flow matrix by ship (S) estimated for year t (1995 onwards) containing the flows in tons of product i moved from port r to port s, is an element on the old 1989 OD flow matrix by ship (S), containing the flow in tons of product i moved from port r to port s;
} represents the non-null flows traded between the 27 main ports (r,s); i t r l , is the vector of tons of product i loaded in the ports r in year t; and i t s u , is the vector of tons of product i un-loaded in the port s in year t. 7 The problem could also be described as the minimization of the difference between the total sum of bilateral flows in each new OD matrix and the old ones, subject to the same marginal constraints (Allen and Gossling , 1975; Dijkman and Burgess, 1994) ), it has proven impossible to obtain detailed data with respect to each sectoral disaggregation. For this reason, for each year (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) , the product disaggregation of this single matrix ( ) has been deduced using the product specialisation of international flights ( for which data are available) for each airport of origin (r) and year (t). With this estimation, it is assumed that if a specific region has interregional exports of goods shipped by aircraft, the sectoral structure of its domestic outflows to any of its destinations will be the same as those observed in international exports from the same airport. In order to increase the plausibility of such an assumption, we only consider the international trade of Spanish regions with the nearest countries (France, Portugal, Germany, Italy and Morocco), where the same competition structures in terms of transport modes operate. The flows are divided according to the 160 categories considered in the NSTR-3 digits used for road flows. Due to the special distribution process of the oil refined products (gasoline, fuel-oil, kerosene...) in which pipelines are used to approach the product to the final markets from distant refineries, the pipe bilateral flows should not be aggregated to the other transport flows, but only used for the re-allocation of some road and rail flows of oil products 8 . From our point of view, if a region n with no refineries registers deliveries of oil products by road and train, it can be safely assumed that the exported product was originally produced in another region r with refinery, which is serving the region n by pipe. Consequently, the right allocation of the bilateral flows should first eliminate false exports attributed to the regions without refinery, and re-allocate them to the regions that originally produced the products and served them through the pipe.
In order to do this, some manipulations of the original flows (OF) are needed: where is an element of the final OD matrix of oil products moved by road and railway, which is obtained by the addition of three elements (equation 6):
a) The first one, denotes the original flows of oil-products i moved by road and train in year t with origin in region r and destination in s;
t rs F 8 At this point it is helpful to consider the distribution structure of oil products. In Spain, most refineries are located in the coast, near the big ports where the imported crude is unloaded and refined. There is just one refinery located in an inner region (Castilla-La Mancha). Some refined products are pumped through the pipes to the main points of consumption, where they are stocked in tanks and re-distributed by trucks and trains. Trucks and trains can also departure from the refineries themselves to serve close markets. Based on this structure, we consider that pipe flows should be consider as "transit flows" from the refineries to the tanks. However, the pipe flows serve to re-allocate other flows of refined oil products that apparently were delivered from regions with no refineries. b) the second, , which is subtracted from the previous one, denotes an specific type of flows that fulfil the following requirements: 1) they are flows moved by road and railway of refined products i that could be transported by pipe, and, 2) they were originated in regions (r) with no refineries. Since we do not want to have regions without refinery exporting oil products to other regions, elements are, consequently, eliminated from the road and railway database. , i t rs FR 9 and pumped it to the regions that, according to the original data, were exporting it by road and railway. As it is explained in equation (7), the reallocation of these flows is obtained by means of the only OD matrix available for the pipe, , which was estimated for the year 1993 i t rs F 1993 , = 10 . Consequently, the re-allocation of the "apparent exports" by road and truck of regions without refinery to the regions with refinery is based on the percentages obtained from the most recent OD matrix available for flows of oil-products through pipe.
Following these transformations, the element captures the final flows of a subgroup of oil refined products that could be transported by pipe, that were transported by truck and railway and whose regions of departure r have refineries. After this procedure, the obtained flows are then aggregated to the rest of the flows from the corresponding modes. iP t rs F ,
First debugging procedure for transport flows in Tons:
a) Debugging interregional flows from international transit flows 9 Since exports with origin in regions without refinery become imports from the regions with refinery that served them, the transformed OD matrix is denoted as . Although all the information included in section 3.1 refers to interregional flows in tons, the transported products may have an international origin/destination. Most estimations of Spanish interregional trade tend not to have considered this complex issue (Ferreira, 2008; Oliver, 1997 , Oliver et al, 2003 . As a result, the international trade may be double-counted and the interregional trade of some specific regions overvalued. In the case of Spain, the highest risk in relation to international transit flows is associated with maritime-road and maritime-railway inter-modal connections 11 . In previous works, Llano (2001 Llano ( , 2004a has developed a meticulous approach for dealing with this problem. Now, given the vast amount of data considered for the whole 1995-2005 period, the identification of international trade in transit along Spanish roads is based on a more automatic procedure. The process of identification and elimination of international transit flows has focused solely on transport flows by road (which account for more than 90% of flows in Spain) and comprises the three steps described below: 3. Next, by comparing the two databases mentioned above for each of each of the 160 types of product, we eliminate flows from the PSCTR that can be considered 'international transit flows'. Bearing in mind the different nature of the databases (the first is a survey 11 In Spain most international trade with non-European countries uses shipping as the transport mode. Trade by road tends to use international freight services, which are not included in our database.
based on a directory of transport companies, while the second is a register of all international trade operations) some limits are established to this debugging process: 1) nonnegative figures may result: if the international flow is greater than the figure calculated in the PSCTR, the former can become zero but not negative; 2) for each product, the figures eliminated may be below 15% of the flow received (delivered) by the province from the same origin (destination) 12 .
b) Allocation of multi-modal flows:
Another key limitation when estimating interregional trade using transport flows derives from the difficulty in identifying inter-modal flows corresponding to the same transaction. When this issue is not appropriately taken into account by the employed methodology, the growing complexity of current transport logistics may lead to an increasing bias in such estimations. In the case of Spain, the risk of inter-modal connections is mainly associated with interregional trade between the mainland, the Islands (Balearics, Canary Islands) and Ceuta and Melilla (in Africa). However, due to the existence of special fiscal regimes in some of these territories (Canary Islands, Ceuta and Melilla), we have been able to access detailed fiscal information on interregional trade between the mainland and the Canary Islands, as well as with Ceuta and Melilla (Spanish Tax Authority, www.aeat.es). To the best of our knowledge, this is the first time such high-quality data on actual interregional trade between the Spanish mainland and the Islands has been included in a comprehensive estimation of interregional trade.
Estimating interregional trade prices
In line with previous studies (Llano, 2004a; Oliver et al., 2003; Oliver, 1997; Pulido et al. 2000) , interregional trade prices are estimated on the basis of value/volume relations deduced from detailed statistics contained in the Spanish Branch Surveys and International Trade databases. For each year, transport mode and type of product, we try to estimate 52 export price vectors (one for each Spanish province, Nuts-3), dentoted by , at the lowest level of disaggregation, in order to capture price/quality differences among regions for the same product.
For the sake of simplicity, we use superscript m to denote the 4 transport modes considered explicitly (R, T, S, A) im t r P , 13 . Regional (Nuts 2) and national prices are used when there is an absence of provincial data. The estimation methodology comprises the following two steps: and with a high level of product disaggregation (4digits-NACE). Due to the lack of information at provincial level, all provinces within the same region share the same prices for each product, year and transport mode.
Prices for agricultural products are deduced from the National Survey on Agricultural Products (Eurostat and the Spanish Ministry of Agriculture, MAPA). Unfortunately these prices are not available at regional level. Alternative sources (Eurostat) have been used for some specific products like, for example, energy.
At the same time, an alternative database has been estimated using information on international export prices at the lowest level of disaggregation (11,000 products; Combined Nomenclature, CN-8digits) for each year and transport mode at provincial level. This database has been used as a reference to control for outliers in the previous estimation based on Branch Surveys. b) Price projection for the remainder of the period (1995-2001; 2002-2005) .
Based on the price levels estimated for the base year 2000, the prices for the remaining years are estimated individually for each region, transport mode and type of product using the available information on industrial and agricultural price indexes at the lowest level of disaggregation (Eurostat). Due to the lack of information at regional level, for each type of 13 Note that the pipe (P) was just used to re-allocate apparent exports by road and truck. product the evolution of regional prices in 2000 follows the national growth rates for the remainder of the period. Before applying this procedure, we tested to verify that the use of price indexes induces lower levels of instability than other alternative procedures (Llano, 2004a; Pulido et al, 2000; Oliver, 1997) , such as inferring them directly from branch surveys or international trade databases for each year.
Translation of OD debugged matrices from Tons into Monetary Units
Next, the 4 sets of OD matrices of flows in tons by transport modes are translated into monetary It should be noted that the OD matrices of refined oil products originally transported by trucks and trains and reallocated according to the pipe information are here finally included in the original transport modes. There are, accordingly, no OD matrices of pipe.
Final screening of the R-16 OD matrices of goods in Euros:
Finally, the trade flows for each of the 16 types of product (R-16) are harmonized with the total output by region/province and industry obtained from different sources:
a) Industrial products (R3-R15):
For each of the 14 OD matrices of industrial activities (excluding energy products), intraregional and interregional flows were harmonised with the available data published by the Spanish Industrial Survey (SIS) . At the regional (NUTS 2) and provincial level (NUTS 3), the SIS provides information on total output per region r and industry i ( ) and its geographical distribution by large markets: own region ( ); rest of Spain 
Based on this information, for each year and industrial sector i, the 'sums along rows of all the off-diagonal elements' in the OD matrix in euros were harmonized with the "Xinter", while the 'on-diagonal' elements were harmonized with the "Xintra". Due to the lack of information on the 'amount of products consumed', no constraints were established for the 'sums along columns'. Thus, new OD matrices for 'adjusted monetary flows' ( ) are obtained for each year t and sector i, where the row totals for intra and interregional flows coincide with the aggregated information from the SIS, while the bilateral structure is based on the whole set of OD matrices . The SIS information with respect to the mining and refinery (R2) industry is biased due to the presence of the headquarters of the big multinational companies in certain regions, particularly in Madrid. This effect is not so apparent in other industries. As a result, SIS data has to be re-estimated in order to eliminate this 'headquarter effect'. The procedure uses the regional shares of Regional Accounts in terms of the gross value added (GVA) of this industry (i=R2).
15 Note that since National Accounts do not include the total output per year, in some years must be deduced from the gross value added ( ) and the international exports ( ) in year t, and the total output of the agricultural sector ( ) published in the last input-output table (t=2000): The OD matrices of these products are estimated using the following methodology:
As in the previous case, the SIS information concerning this industry required correction to eliminate the 'headquarter effect'. The procedure applied is the same as the previous one.
Unlike the case of other commodities, there are no OD matrices in tons and euros at regional and provincial level for this industry. Consequently, the allocation of to bilateral flows needs to be based on an alternative procedure: 16 ,
For each year, an OD matrix of electricity flows in GW/h is obtained from the main Spanish operator (Red Eléctrica de España). The matrices are at the regional (NUTS 2) but not provincial level (NUTS 3). b. In order to estimate the OD flows at provincial level we build vectors of production and consumption of electricity by years t and provinces r and s. Then, given the system for electricity distribution in Spain and the fact that inter-regional electricity exports are always based on proximity, a set of OD matrices are obtained using a bi-proportional RAS procedure (Allen, 1975; Polenske and Möhr 1980) based on the inter-provincial distance matrix as a prior. Thus, for each year, through a biproportion we obtain a matrix that is nearest to another matrix 
Data analysis
In this section we analyse the main results obtained, first, by using a descriptive approach and ,then, by means of a simple econometric model based on the classical gravity model.
Descriptive analysis: identifying the main flows
As it can be expected, the level of domestic trade (intra+interregional) in goods in Spain during the period 1995-2005 is clearly higher than for international trade (see Table 4 ). This is true for both exports and imports, for the economy as a whole and for the majority of Spain's regions.
<< Table 4 about here>>
Regarding the balances obtained, only five regions have positive balances for interregional trade, compared to seven for international trade. The highest interregional surplus is found in Catalonia, followed by Galicia, the Basque Country, Navarre and Castilla-La Mancha. In some cases, the sign of the balance for the domestic market is the opposite of that for the foreign market. For example, whereas Catalonia, Galicia and Castilla-La Mancha showed positive balances in the national market and deficits in the international one, the reverse was true for regions like Aragon, Valencia, Castilla-Leon, Extremadura and La Rioja. The openness ratios are much higher than the ratio obtained when only international trade is considered. The highest values are found in the smallest regions in terms of size, namely, Madrid, La Rioja, Canary Islands, Balearic Islands, Cantabria.
Despite the dominance of intra-national trade (intraregional + interregional trade), the evolution of inter-national flows is more dynamic: while inter-national imports and exports increased by 169% and 122% respectively between 1995 and 2005, inter-regional and intra-regional trade grew by just 82% and 80%. Consequently, although domestic trade still continues to account for the main bulk of activity in the Spanish economy, the process of globalization and EU integration appear to be gradually shifting natural economic relations away from regional neighbours towards foreign countries. Indeed, in some of the most important regions like, for instance, Catalonia and Madrid, although interregional exports continue to be higher than their international counterparts, the opposite is true in the case of imports.
Moreover, consistent with previous findings in the case of the US and Japan (Jackson et al, 2006) , the evolution of interregional trade is more dynamic (79%) than intra-regional trade (73%). This result points to the increasing integration of Spain's regions and may also be related to the fragmentation process of the production chain (Freenstra, 1998; Jones and Kierzkowski, 2005 ) and the hollowing out process described in the literature Munroe and Hewings, 1998, Hitomi and Hewings, 2000) .
<<Figure 2 about here>>
Using the relative share of each bilateral flow of total domestic trade, we identify the strongest trade flows during the period. Based on average figures for the period 1995-2005 (see Table 8 and 9 in the Annex), the most intense intra and interregional flows are usually associated with highly industrialized and heavily populated regions such as Catalonia, Madrid, Valencia and Andalusia. It is also interesting to note the existence of intense and stable commodity flows connecting regions located far away from each other (e.g. Catalonia-Madrid, Catalonia-
Andalusia)
<<Figure 3 about here>>
In addition to the main intra and interregional flows, we may want to identify those representing the highest levels of concentration of inflows or outflows for each region. These coefficients can help us identify the main suppliers and clients for each region. In this regard, it is particularly interesting to note that most of the biggest export and import shares are registered between contiguous regions. In Figure 4 , for example, we show the highest bilateral import shares in 2005, with the regions coloured according to the regional axes of development usually considered in regional analysis of Spain. Furthermore, the stability of the main clients and suppliers for each region throughout the period indicates the presence of important interregional inter-sectoral linkages between them (see Table 8 and 9 in the Annex). In previous research (Pérez et al, 2008; Llano 2004a) we have already shown how these linkages act as transmission chains for interregional spillovers in terms of growth, employment and productivity. We expect to show soon further evidence in this respect, based on this extended data-base.
<<Figure 4 about here>>
Moreover, the tendency towards stable and intense flows between the strongest economies (Figure 3 and 5, and Table 7 and 8 in the Annex), together with the high market shares found between contiguous regions (Figure 4) , point to the classical gravity model as the most appropriate candidate to explain the intensity of bilateral trade among Spanish regions. This hypothesis is tested in the next section.
Testing interregional trade using the classical gravity equation
The gravity equation has been widely and successfully used to analyse the intensity of bilateral trade between pairs of nations and regions. In its most basic formulation, bilateral trade between two geographic areas is directly proportional to their economic sizes and inversely proportional to the distance between them. More refined specifications of the model may include additional variables in order to capture other effects such as accessibility, sectoral specialization, historical and cultural inertias or network associations of all kinds, which would also condition the direction and intensity of the flows. are the exports from region r to region s, expressed in current euros, and dis rs Y rs are the distances between region r and s. Table 5 gives all the variables tested: the variables in bold italics are the ones finally included in the and groups of variables in the extended specifications of the model; variables in pale grey have been discarded or included in other variables. In order to analyse general relations during the period (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) , the model is applied using average figures, both for trade flows and regressors. It should be noted here that the analysis is exclusively focused on total bilateral trade, leaving sector-specific flows for further analysis. All the variables are expressed in logs. The models were estimated by the Ordinary Least Square (OLS) procedure, using public domain routines programmed in Matlab (LeSage, 1999) . In this r Xo s Xd regard, several papers discuss the most appropriate method for estimating gravity models, both for cross section data (Anderson and van Wincoop, 2003; Baldwin and Taglioni, 2006; Helpman et al 2007) and panel data specifications (Cheng and Wall, 2005; Egger, 2005) . Since the goal of our model is to evaluate the coherence of the database in the light of the gravity model, we adopt the most basic method of estimation (OLS), which might serve as a baseline for further development (LeSage and Pace, 2008; LeSage and Llano, 2008a, 2008b) .
Before analysing the results obtained with the gravity model, it is interesting to observe the stability and persistence of the OD flows throughout the period (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) . To this end, Furthermore, when the distance between the origin-destination pairs is also ranked according to the 1995 ranking, we obtain an unstable distance curve that captures the presence of strong flows between non-contiguous regions. In spite of the irregular shape of the distance curve, the associated tendency-line clearly shows a negative slope. Consequently, we may expect that this negative relation between the intensity of trade and the distance between the producer and the consumer will be captured with a negative sign by the gravity model.
<<Figure 5 about here>>
Next, we focus on the results obtained using the basic specification of the model. Based on Table 6 , interregional flows in logs are relatively well explained (R 2 =0.89) by distance and by origin and destination GDP. The variables are highly significant and their signs coincide with the expected ones according to previous studies in the literature (positive in the case of GDP and negative in the case of distance).
<< Table 6 about here>>
Taking the most basic specification as a baseline, we test nine more specifications that include some of the variables used in previous studies focusing on international and interregional trade in goods and services. In Model 2, following Kyriacos (2006) , the basic specification is completed with the size of the origins and destinations in terms of population. The results obtained show no significant relation between the intensity of the bilateral flows and the population of the origin and destination regions.
In Model 3, the population is substituted by the per capita income of the origin and destination regions (O_ income and D_income). Here, the significance of this variable is higher for the origin than for the destination. Furthermore, the different signs obtained point to an inverse relationship between the intensity of the flows and the relative wealth of the origins and destinations, given that the flow intensity increases with the prosperity of the origins and decreases with that of the destinations.
When income is substituted by the actual size of each pair of regions (Model 4) , only the size of the destination regions appears to condition the flow intensity.
Models 5, 6 and 7 include some new variables that attempt to capture the relation between the intensity of bilateral flows, accessibility and transport infrastructure endowment. The variables included in Model 5 (O_acc_min, D_acc_min) consider the minimum time a truck spends travelling from each region to the nearest one. According to the results obtained, the intensity of the flows increases when origins are more accessible, whereas the accessibility of destinations does not appear to have a significant influence. In Models 6 and 7, the accessibility variables are substituted by a measure of relative infrastructure endowment (O_infras; D_infras) or the remoteness index used in previous works analysing international trade (Kimura and Lee,. 2006 ).
In the case of Model 6, although only the destination variable is significant, it is important to highlight the negative relations obtained, both for origins and destinations, between On the other hand, a relatively high endowment of infrastructures in small regions may also coincide with strong interregional inflows (i.e. Madrid, Navarre, La Rioja, Murcia…). In the case of Model 7, the relation between the flow intensity and the remoteness index is also negative and significant, both for origins and destinations. In this case, the results obtained match those that can be expected, since the intensity of the flows decreases when the origin and destination regions are located far from the regions with the largest GDPs. By contrast, the main drawback of this specification is the reduction of the relevance of O_gdp and D_gdp, which seems to compete with the remoteness variables.
In Model 8 we explore the relation between the intensity of interregional bilateral trade and the importance of the origin and destination regions in terms of international goods trade. (Hitomi and Hewings, 2000) .
Finally, Models 9 and 10 attempt to combine the best variables tested in the previous modes. In the case of Model 9, only four out of the eight variables included are significant (O_gdp, O_exports, D_gdp, Distance), whereas in Model 10 all the variables are clearly significant and the explanatory power reaches its highest value (R 2 =0,908). According to this final specification, the intensity of the bilateral flows is positively correlated with origin and destination GDP and international exports in the origins, but decreases with the remoteness of the destinations and the distance between them.
In relation to the distance variable, it is interesting to note that in all the specifications Log_distance is always significant, with negative coefficients between -1.06 and -1.13. This result indicates that, on average, an increase of one unit in the distance between two points in Spain is associated with a decrease of one unit in the intensity of the flow 17 .
Conclusion
According to the first law of geography and more recent research concerning 'border effect', one can expect to find higher levels of integration between regions within a country than between countries themselves. Paradoxically, the available information on economic interactions between countries is more extensive and detailed than between regions within the same country.
In this paper we have explored the main features of the C-Intereg database for Spanish interregional trade. Beginning with a brief review of the literature on interregional trade, we have described the methodology employed in the estimation of the C-Intereg database, which is based on the use of transport flows and prices at the lowest level of disaggregation. Next we have provided an overview of the spatial structure of the Spanish interregional trade, that allows us to identify the most intense flows during the period 1995-2005.. Finally, the data set has been analysed in further detail using ten alternative specifications of the classical gravity model.
In the immediate future, we hope to develop the C-Intereg project in all its dimensions (time, space, sectors) to produce estimates for upcoming years and for new types of commodities and services. It is also expected that this database will eventually serve as a promising framework for the application of different techniques such as spatial interaction models or interregional input-output approaches (LeSage and Llano, 2008a Llano, , 2008b Requena and Llano, 2008; Hewings et al., 2008; Sonis et al., 2008; Pérez et al, 2008; Artal et al., 2009 ). (Polenske 1980; Hitomi and Hewings, 2000) . INTERTIO, (Llano, 2004a ) Estimations based on ad-hoc surveys of producers and consumers (Japanese Government, 1960-70) (Alcaide and Alcaide, 2005) Interregional trade is deduced as the difference between regional Inputs and Outputs. TOP-DOWN APPROACH Regional Input-output Tables & Regional Accounts (Most of the Spanish regional inputoutput tables)
Tables
Information based on direct surveying of producers and/or consumers: Available statistics, such as Branch Industry, Surveys...(INE) Surveys designed "ad-hoc" for input-output table Regional Balance of Payments (Parellada, 1980; Oliver, 1997; Pulido et al, 2000) Complete interregional estimation (Llano, 2001; 2004a; Oliver et al, 2003) .
Use of interregional transport flow data, with detailed information on the geographical origin and destination of flows: National transport/freight statistics (volume). Domestic prices using other information to value transport flows.
BOTTOM-UP APPROACH

UNAVAILABLE CONFIDENTIAL STATISTICS
Fiscal information concerning trade within Spain:
Fiscal declarations by companies and professionals with respect to their transactions with other national agents (VAT and E-347 declarations). Permanent survey (weekly basis) on the activity of a large sample of trucks in Spain: each trip includes origin-destination, type of product, volume, distance (km)... Survey may also include international transit flows moved from ports/airports to final locations.
It should be noted that the figures obtained from truck surveys may not be consistent with figures on production/purchases from firms/household surveys.
RAIL
RENFE statistics on Complete Wagon and Container flows
Source: information from the Statistics Department of RENFE Product Disaggregation: aprox. 40 categories (RENFE own classification) Remarks:
Every domestic flow recorded: high quality, low product detail.
No information on products transported by Container (30% of rail flows). Distance -1.072** -1.072** -1.06** -1.078** -1.082** -1.082** -1.133** -1.066** -1.084** -1.065**
SHIP
Statistics from Spanish Ports (Puertos del Estado)
Figure 1: C-Intereg commodity database. Estimation process
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